The construction industry is highly sensitive on economic cycle. So, construction companies have experienced hard times in the crisis period. The aim of the article is to identify, compare and evaluate financial position of companies with different payment habits in the Czech construction industry in the period 2008 -2012 using individual data and suitable statistical methods (Kolmogorov-Smirnov test at the significance level of α = 0.05). The article also focuses on evaluation of the default risk coming from construction companies. The overall financial condition is analyzed through prediction models IN05 and Altman's Z Score for emerging markets. Financial ratios of profitability, productivity, liquidity, indebtedness and turnover evaluate separately each area of financial situation. Based on the sample of 3 438 construction companies, the results show that payment habits increase with higher profitability (short-term and long-term), higher liquidity, lower debt ratio and higher liability turnover. Payment habits of construction companies could be better. Frequency analysis shows that 84.12 % of construction companies have proper, above-average or average payment habits with no later than 30 days delay in settlement of debt after maturity. However, 11 % of solvent companies have poor payments habits. Such companies are risky for their suppliers with respect to the secondary insolvency phenomenon.
Introduction
The construction industry is relatively risky business. It is highly sensitive on economic cycle. The global economic crisis has caused "domino effect" affecting construction companies worldwide. The public sector can support the construction industry through investment incentives. Regarding the year-on-year development of the Creditreform ranking of the construction industry, the situation was better in 2013 since the number of insolvency proceedings per 1000 registered companies fell from 3.46 (2012) to 2.12 (2013).
In the Czech Republic, the construction industry is one of the most threatened sectors. It is also relatively important sector of the economy, not only in the GDP (6.28 % in 2012) and employment (8.7 % in 2012) but also as the industry that improves the transport infrastructure. In the period 2008-2012, the number of terminations of companies in the construction industry increased three times. Although the economic recession has fully appeared since 2009, the sharp drop of the construction industry delayed one year because of long-term production cycle. The significant rise of the terminations of companies in the construction industry was in 2012. A decline of production in the construction industry has been for four years due to a lack of particularly large contracts that were previously funded from public sources. Thus, the large contracts had to be suspended or postponed (Dubská, 2013) . The situation is getting slightly better. Nevertheless, output of the Czech construction industry is approximately by 25 % lower in 2014 than before 2008.
Business enterprises can go bankrupt either voluntarily (as a consequence of intentional acts of owners or managers), or involuntarily due to a decrease in demand for their product and services, or as a result of the inability or unwillingness of customers to pay invoices. Payment morale of business enterprises can be characterized either as insolvency or protracted default. Insolvency is the inability of a business enterprise to meet its obligations on time and in full (Kislingerová, 2009 ). In case of protracted default, the borrower has available resources but he is unwilling to pay obligations because he considers it as more beneficial for him (Kislingerová, 2009 ). An important task for the new Czech Insolvency Act is to strengthen the position of creditors who properly meet their obligations towards other parties and who simultaneously get into trouble due to the secondary insolvency (Štípek, 2013) .
Payment behavior of companies is not only an important indicator of the financial situation but it also reflects business practices in each sector. Holečková (2008) states that operational risk of insolvency may be affected by (i) risk of failure to sell all finished goods or services and/or (ii) risk of inability to collect debts. Risk of failure to sell goods and services is often caused by drop in demand during the recession. Risk of inability to collect debt results from insolvency or protracted default of buyers and causes so-called secondary insolvency. The latter type of operational risk is assessed in the article.
Payment risk is a part of the risks in business relationships and arises due to the provision of trade credit (credit risk), as stated by Režňáková (2006) . Debt and cash management are important tasks of the financial management (Tichý, 2006; Scholleová, Boukal, 2007; Nývltová, Marinič, 2010; Smejkal, Rais, 2013 , Boukal, 2013 . Jungmann and Sagemann (2011) reports that poor payment discipline of customers has perceived approximately one third of companies in the Czech Republic (34.4%) as the main cause of company crisis. Poor payment discipline of customers is the second most commonly reported reason of company crisis, just behind the drop in demand.
The aim of the article is to identify, compare and evaluate financial condition of construction companies with different payment behavior in the Czech Republic using company-level data during the period 2008 -2012. The article also brings risk of secondary insolvency coming from the construction companies into special focus.
Material and methods
The financial indicators come from financial statement reports of the construction companies provided by Bisnode Company Ltd. in July 2014. Default risk is measured by default risk rating provided by the same company. The construction industry is defined as the group of businesses under the "F code" of the NACE rev. The formula may be used to predict the probability that a firm will go into bankruptcy within next years. The IN05 was developed especially for Czech companies. It is similar to Altman's models but it uses different equation parameters (weights). The IN05 is a linear combination of five common business ratios, weighted by coefficients. The coefficients were estimated by identifying a set of firms which had declared bankruptcy and then collecting a matched sample of firms which had survived, with matching by industry and approximate size (assets). The formula is defined as follows. The formula for T 2 is
The following mathematical relationship between the T 2 and the F-distribution is used to calculate the probability levels:
As the number of variables, p, approaches the sample size, n, the denominator degrees of freedom approaches zero. As n-p approaches zero, the power of the test also approaches zero. The threshold α = 0.05 is applied in this article for detection of extreme values and outliers.
Default risk of the construction companies is measured by default risk rating provided by Bisnode Company Ltd. Bisnode checks set of invoices in many companies including construction companies. Information about payment habits are surveyed directly from companies. The primary source of data about payment habits are invoices for goods sold or services rendered. So, it is possible to get an overview of how many days after / before the maturity companies pay their obligations. Moreover, Bisnode compares the payment behavior of individual companies with the industry values. Based on the assessment of individual payment habits of each company, Bisnode calculates the payment index which takes the form of credit rating marks, similar to the rating codes used by international rating agencies. For the purposes of this article, the rating scale by company Bisnode is reduced to three basic clusters according to the following scheme ( Table 1 ). The reason for this reduction is a small number of subjects in some Bisnode rating classes, especially in classes with poor payment habits. The comparison of differences in financial condition among the three groups (A, B, C) is the main goal of the article. Analysis of variance (ANOVA) should be the best method how to do it. However, the sample does not meet assumptions of ANOVA:
-The data are continuous (not discrete). ACCOMPLISHED; -The data follow the normal probability distribution. Each group is normally distributed about the group mean. NOT FULFILLED. Tests of skewness, kurtosis, and omnibus test allowed testing the skewness, kurtosis, and overall normality of the data. If any of them reject the hypothesis of normality, the data should not be considered normal; -The variances of the populations are equal. NOT FULFILLED. The modified Levene test has been chosen as tests for equality of variances; -The groups are independent. There is no relationship among the individuals in one group as compared to another. ACCOMPLISHED; -Each group is a simple random sample from its population. Each individual in the population has an equal probability of being selected in the sample. ACCOMPLISHED. Since the sample does not meet assumptions for ANOVA, there is a need for two-sample comparisons using Kolmogorov-Smirnov test (K-S test). Two-sample K-S test is a nonparametric test of the equality of continuous, one-dimensional probability distributions that can be used to compare distance between the empirical distribution functions of two samples. The null distribution of this statistic is calculated under the null hypothesis that the samples are drawn from the same distribution. The research hypotheses about indicators are: -H1: Size of construction companies with better payment habits is significantly higher than size of construction companies with worse payment habits; -H2: Profitability and productivity of construction companies with better payment habits are significantly higher than profitability and productivity of construction companies with worse payment habits; -H3: Debt ratios of construction companies with better payment habits are significantly lower than debt ratios of construction companies with worse payment habits; -H4: Liquidity of construction companies with better payment habits is significantly higher than liquidity of construction companies with worse payment habits; -H5: Total assets turnover of construction companies with better payment habits is significantly higher than total assets turnover of construction companies with worse payment habits; -H6: Short-term liability turnover of construction companies with better payment habits is significantly higher than short-term liability turnover of construction companies with worse payment habits. The article also considers features of specific group of construction companies with favorable financial conditions (according to the IN05 and Altman's Z Score) and poor payment habits. Such companies with obvious reluctance (not failure) to meet obligations are very risky for their suppliers -they could accidentally enter into secondary insolvency. Table 2 provides statistical information about total assets, equity and prediction models IN05 and Altman's Z Score. The differences between pairs are evaluated by the Kolmogorov-Smirnov test at the significance level α = 0.05. 
Results

> B, B > C, A > C
The group B contains companies with the largest size on average. The group B has higher total turnover and equity than groups A and C. Alternatively, there is a difference between size of the groups A and C from the turnover and equity point of view. Group C has higher total turnover than group A but group A has higher equity than group C. It is caused by negative equity of many companies in group C (11.36 %) because companies with poor payment habits are often overburdened with debt. Prediction models IN05 and Altman's Z Score clearly show that better payment habits are linked with better financial condition. There is the deepest gap in financial condition between group B and group C. So, the poor payment habits are associated with significantly worse financial conditions. Following tables provide more detailed information about differences in financial condition between groups. Table 3 shows differences in profitability and productivity of the construction companies with respect to their payment habits. Since the indicator ROA has the highest weight in both prediction models, it is not surprising that default risk rating is better in the group of companies with better financial condition. Moreover, the positive relationship between payment habits and profitability is confirmed by long-term profitability and overall productivity of material, energy and services. The important finding is that the default risk is influenced not only by short-term profitability but also by long-term ability of construction companies to generate profit. The default risk can rise from failure to meet obligations as a consequence of low profitability. However, more detailed analysis of the group C is needed to identify companies with obvious reluctance to meet obligations. Before that, the remaining six financial indicators are evaluated. A > B, B > C, A > C Table 4 provides information about differences of liquidity ratios, debt ratios and turnover. A > B, B > C, A > C Companies with lower default risk have lower debt ratio and use less share of bank loans. The recommended maximum level of debt ratio is 50 %, the mean debt ratio of the group C is 75 %! The chief cause of poor payment habits of companies in the group C is a combination of high debt ratio and relatively low profitability. So, such companies are often unable to meet their obligations towards banks and other creditors. The current ratio and cash ratio are higher in the group of companies with lower default risk. The companies in the groups A and B have more conservative short-term financial management and their mean liquidity often exceeds the top threshold of recommended liquidity level The higher level of current assets creates "safety financial pillow" against abrupt financial distress. Last but not least, companies with higher default risk have higher short-term liability turnover. In other words, the higher default risk is closely associated with longer short-term liability turnover in days.
Let's move towards the more comprehensive analysis of group C. It is interesting to find out potential discrepancy between financial condition and default risk (Tables 5 and 6 ). The results of two prediction models are very similar. About 75 % companies are ranked in "safe" zone which means that there is low probability of bankruptcy. Alternatively, slightly less than one quarter of the sample has bad financial condition and risk of bankruptcy in that group is relatively high. An important finding is that majority of companies in the "distress" zone has default rating B, not C. So, bad financial condition does not instinctively mean bad payment morale. Moreover, the sample of construction companies includes about 8.8 % companies in "distress" zone with proper payment habits.
The analysis revealed very interesting information that 11 % of companies in the "safe" zone have poor payment habits and high default risk. So, every ninth company has theoretically reluctance to meet obligations despite it is not in "distress" zone. However, such conclusion has to be properly verified in the next part of the article.
The group of construction companies in the "safe" zone with high default risk (C) consists of 379 enterprises. The group is hereinafter referred to as "risk group": -B3 34.56 % -C1
24.54 % -C2
13.46 % -C3
7.65 % -D1
6.33 % -D2
5.01 % -D3 2.37 % -E1 3.17 % -E2 0.79 % -E3 2.12 % More than 50 % of risk group has default risk rating B3 (31 -45 days after maturity)/C1 (46 -60 days after maturity). Relatively high share of risk group has default risk rating C3 (61 -75 days after maturity). More than 6 % of the risk group has the lowest default risk rating E -there are companies with extremely bad payment morale (more than 180 days after maturity). It indicates that payment habits in the risk group are quite poor. The risk group can be described as a group of construction companies focused on construction of buildings and specialized construction activities (more 87.37 %). Civil engineering is a minority of the sample. The structure of risk group slightly differs from the total sample of 3 438 companies -there is a higher share of companies specialized in construction of buildings in the risk group (47.23 %) than in the total sample (42.58 %). The foregoing analysis revealed that companies in the group C have high debt ratio and relatively low return of assets. So, it is interesting to check risk group of 379 with respect to the relationship between indebtedness and profitability (ROA). Figure 1 shows 19 companies with very good profitability (above 10 %) and debt ratio under 50 % in the risk group. So, such companies are able to cover costs of debt service without serious problems. Of course, there are many companies in the risk group with high debt ratio and relatively low profitability. Such companies can have true problems with debt service coverage. The same result is available for Altman's Z Score. It indicates that there are really companies with unwillingness to meet obligations. Such companies establish risk business environment because they cause financial problems for their suppliers (known as secondary insolvency). One of the incentive for improper business dealings can be improvement of cash flow (through deferring payments).
Conclusions
The aim of the article is to identify, compare and evaluate financial condition of construction companies with different payment behavior in the Czech Republic using company-level data during the period 2008 -2012. Results are based on secondary data from financial statements and default risk rating provided by Bisnode Company Ltd. 
IN05
Payment morale of the construction companies in the Czech Republic depends on the condition of the sector and economic cycle. The descriptive statistics show that 84.12 % of construction companies have proper, above-average or average payment habits with no later than 30 days delay in settlement of debt after maturity.
Results of the analysis confirm that construction companies with lower default risk (i. e. better payment morale) have lower probability of going bankrupt (higher IN05 and Altman's Z Score). Moreover, the statistical hypotheses testing reveals that companies with lower default risk have higher profitability and productivity (H2), lower debt ratio and credit debt ratio (H3), higher current and cash ratio (H4) and higher short-term liability turnover (H6). Two hypotheses are not confirmed. The size of construction companies with better payment habits is not significantly higher than size of construction companies with worse payment habits (H1). The largest companies operate in group B with above-average or average payment index. Large construction companies taking advantage of their market power can afford to delay payments to the suppliers but not longer than of 30 days after maturity. Hypothesis H5 is also not fully confirmed.
The frequency analysis reveals two extreme clusters in the sample of construction companies. On the one hand, there are companies with poor financial conditions ("distress" zone according to the IN05 and Altman's Z Score) and proper payment behavior (default rating A). On the other hand, there are 11 % companies in the "safe" zone with poor payment habits and high default risk. The more comprehensive analysis of the latter group (379 enterprises, "risk group") indicates that there are companies with real problems to cover costs on debt service (high debt ratio, low profitability) as well as companies with no objective reason for poor payment behavior (low profitability, high debt ratio). In the risk group, the companies with default rating E (more than 180 days after maturity) have the highest average level of index IN05 and Altman's Z Score. Such companies deliberately establish risk business environment towards their suppliers.
The article shows that financial ratios and prediction models are indeed effective tools for evaluating and predicting the financial situation of companies. Payment morale classified by default risk rating is an appropriate indicator illustrating the behavior of firms in the whole vertical.
